Assessment of unscheduled and replicative DNA synthesis in rat kidney cells exposed in vitro or in vivo to unleaded gasoline.
Unleaded gasoline (UG) induces renal toxicity and neoplasia in male but not female rats after chronic inhalation exposure. Before a meaningful determination of the potential human health risk of UG can be made, it is imperative that the mechanism responsible for its carcinogenic action be understood. The purpose of the present investigation was to determine whether the induction of kidney tumors by UG is related to genotoxic or to cell-proliferative effects. Unscheduled DNA synthesis (UDS), as an indicator of genotoxicity, was measured autoradiographically as the incorporation of [3H]thymidine in isolated rat kidney cells following in vivo or in vitro exposure to UG. As an indicator of proliferative activity, cells in S-phase were quantitated in isolated cell preparations obtained from exposed rats. UG was administered to rats by inhalation (2000 ppm) or by gavage (up to 5000 mg/kg). The ability of the in vivo/in vitro kidney cell UDS assay to detect genotoxicants was verified using a variety of compounds. No UDS activity was elicited by UG under any of the conditions employed, including inhalation exposure to a concentration that produced kidney tumors in the 2-year bioassay. A five- to eightfold increase in the percentage of cells in S-phase was observed in male rats exposed to UG for 18 days either by inhalation or by gavage. Cell turnover was not markedly enhanced in identically treated female rats. These data indicate that UG does not evoke UDS in the rat kidney even after exposures that, in all probability, resulted in greater tissue concentrations of UG components than was realized in the long-term inhalation bioassay. The sex-specific induction of replicative DNA synthesis in the kidney paralleled the carcinogenic activity of UG, suggesting that induced cell turnover may be an important factor in the carcinogenic action of this motor fuel.